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(57) Abstract: A coupling for resilient interconnection of two objects, especially a wheel axle housing and a chassis of a vehicle. 
The coupling comprises an elongated supporting piece (50), which extends in a longitudinal direction and has two end attachment 
portions (52, 54) and a central portion (56). The coupling also comprises an elastic element (60), which is arranged round the central 
portion (56) and has an approximately cylindrical outer surface (64) and two end surfaces (68, 70). The coupling further comprises 
a first and a second abutment member (82, 84), where the first abutment member (82) has a bottom (90) and a tubular portion (86), 
which is fixed to the bottom (90) and has an open end portion and a cylindrical inner surface (98). The bottom has a trough-going 
hole (106) through which one end attachment portion (52) can extend. The second abutment member (84) has a hole (108) through 
which the second end attachment portion (54) can extend. The abutment members (82, 84) are arranged to be interconnected in order 
to enclose the element. According to the invention the second abutment member (84) is designed in a similar manner to the first 
abutment member (82), end surfaces (94, 96) of the open end portions being arranged to abut against each other. 
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Coupling 

The invention relates to a coupling for resilient interconnection of two objects, 
especially a wheel axle housing and a chassis of a vehicle, comprising 

- an internal coupling device comprising a supporting piece, which extends in an 
5 axial direction and has an axial supporting piece portion, 

- a rubber-elastic element, which is arranged round the supporting piece portion and 
has an axially extending outer surface and two substantially radially extending end 
surfaces, and 

- an external coupling device comprising two, approximately cup-shaped abutment 
1 0 members with a tubular wall portion and a bottom portion defining an inner portion 

of the abutment member, where each wall portion has an inner surface arranged to 
extend along and radially outside respective end portions of the outer surface of the 
element, the end of the wall portion facing away from the bottom has an end 
surface, and an inside of each bottom portion facing the inner portion of the 
15 abutment member are each arranged to abut against an end surface of the element 

for axial compression thereof, while the abutment members are pushed towards each 
other. 

In US 3 030 132 a coupling is disclosed where a body of a rubber-elastic material is 
cast between coupling devices or members during the actual assembly of the 

20 coupling. In order to ensure that the material is adequately compressed, during the 
casting process a recess is formed in the body while the cup members are kept at a 
correct distance apart. This is a laborious method, which is unsuitable for modern, 
fast serial production of vehicles. There is no indication of how a correct centring of 
the two cup members relative to each other is achieved during casting. A correct 

25 relative positioning of the cup members and the internal ball surface also seems to 
be important in order to ensure that the rubber-elastic material is not pinched 
between the cup members or that this material completely fills the space between 
the cup members and the interior ball surface 1. This is also important to ensure that 
the coupling obtains the correct spring characteristic. 

30 US 6 23 1 264 illustrates a bearing device for a torque rod where an intermediate 
sleeve may be provided inside eyelets forming end portions of arms. In the 
intermediate sleeve is provided a bearing sleeve. The eyelets are not arranged to 
provide an axial compression of the bearing sleeve. The intermediate sleeve is only 
provided in order to create an axially fixed connection between the bearing sleeve 

35 and the eyelets, since the intermediate sleeve may be axially secured to the bearing 
sleeve on one side and on the other side to the eyelets via snap rings. The function 
of the intermediate sleeve is not for centring the eyelets or for counteracting the 
penetration of material of the bearing device between the eyelets, and it has a row 
of circular grooves that weaken it. 
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In US 5 649 719 an assembly is illustrated comprising a wheel axle housing and a 
chassis of a vehicle, and a coupling of the above-mentioned type for interconnecting 
the wheel axle housing and the chassis. Fig. 1 is a perspective view of the assembly, 
where components have been separated from one another, and fig. 2 illustrates a 
5 longitudinal section through the coupling. 

As illustrated in fig. 1, a first end portion 6, 8 of two arms 2, 4 is each connected 
with a longitudinal frame beam 10 of a vehicle. Second end portions of each arm 2, 
4 converge at a coupling 12 located above and in front of a wheel axle housing 14, 
connecting the arms 2, 4 to the wheel axle housing via a bracket 16. 

10 As illustrated in fig. 2, the coupling 12 comprises an internal coupling device with 
an elongated supporting piece 20 with end attachment portions 22, 24 via which the 
supporting piece can be attached to the wheel axle housing, and a central portion 26, 
which carries a rubber-elastic element 28. 

The element 28 is radially enclosed by an external coupling device, which is fixed 
15 to the arms 2, 4 and comprises a first abutment member 30 with a bottom or 

shoulder 32, and a second abutment member 34, provided in the form of a ring. This 
ring 34 may be inserted in the first abutment member 30 and prevented from being 
moved out of it by means of a snap ring 36, which is arranged for insertion in a 
groove in the first abutment member 30. The shoulder 32 and the ring 34 are 
20 arranged to abut against respective opposite end portions 38, 40 of the element 28. 
In addition to the ring 34, the known coupling comprises an additional ring 42, 
which is arranged to abut against the shoulder 32, for extra support of the element 
28 axially, i.e. in the supporting piece's longitudinal direction. 

During operation the coupling is influenced by substantial forces in its longitudinal 
25 direction as well as in its transverse direction. There is therefore a need for 

extremely strong and hence expensive rings, which may have to be forged from 
steel. When the coupling is assembled, the element 28 is compressed axially by the 
ring 34 being forced axially by means of a separate tool in the direction of the 
shoulder 30 or the additional ring 42, whereupon the snap ring 36 is inserted in the 
30 groove by expanding radially therein. Compression stresses are thereby 

advantageously created in the element. During this process it is vital for the snap 
ring 36 to come into a correct engagement with the groove in order to ensure that 
the snap ring 36 will not be forced out of the groove under the influence of the 
highly fluctuating stresses on the coupling 12 during operation of the vehicle. 

35 The object of the invention is to provide a coupling of the above-mentioned type, 
which is encumbered to a lesser extent by the above-mentioned drawbacks. 

The characteristic of the coupling according to the invention will be apparent in the 
characterising features indicated in the claims. 
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The invention will now be described in greater detail with reference to figs. 3-9, 
which schematically illustrate embodiments of the coupling according to the 
invention. 

Fig. 3 illustrates a longitudinal section through a first embodiment of a coupling 
5 according to the invention, where two abutment members of the coupling rest 
against end portions of an elastic element, but do not compress it axially. 

Fig. 4 illustrates a longitudinal section similar to that illustrated in fig. 3, but where 
the element has been compressed and end surfaces of the abutment members abut 
against each other. 

10 Fig. 5 illustrates a longitudinal section through a second embodiment of a coupling 
according to the invention, where a sleeve is mounted between the element and two 
abutment members of the coupling, and the abutment members rest against end 
portions of an elastic element, but do not compress it axially. 

Fig. 6 illustrates a longitudinal section similar to that illustrated in fig. 5, but where 
15 the element has been compressed and end surfaces of the abutment members abut 
against each other. 

Fig. 7 illustrates a longitudinal section through a third embodiment of a coupling 
according to the invention, where a sleeve and two discs are mounted between the 
element and two abutment members of the coupling, where the abutment members 
20 of the coupling rest against end portions of an elastic element via the discs, but do 
not compress it axially. 

Fig. 8 illustrates the area indicated by VIII in fig. 7 on a larger scale. 

Fig. 9 illustrates a longitudinal section similar to that illustrated in fig. 7, but where 
the element has been compressed and end surfaces of the abutment members abut 
25 against each other. 

For the different embodiment of the coupling according to the invention identical 
reference numerals are employed for corresponding components and portions. 

As illustrated in figs. 3 and 4 a first embodiment of a coupling according to the 
invention comprises an internal coupling device provided in the form of an 
30 elongated supporting piece 50 with two end portions or end attachment portions 52, 
54, which are arranged for releasable, fixed connection with a wheel axle housing 
(not shown). The supporting piece 50 extends in a longitudinal direction and has a 
central portion or supporting piece portion 56, which is located between the end 
portions 52, 54 and may have a radial extension 58. 

35 The supporting piece's central portion 56 carries a rubber-elastic element 60 
provided approximately in the form of a sleeve, a central portion 62 thereof 
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extending in the longitudinal direction having a cylindrical outer surface 64 with a 
cylindrical axis 66. The element has end surfaces 68, 70 facing axially away from 
each other and extending radially or conically from the ends of the cylindrical outer 
surface towards the cylindrical axis 66. The element may also have two end flanges 
5 72, 74, which similarly extend radially or conically towards the cylindrical axis 66, 
and which may comprise the end surfaces 68, 70. The extension 58 of the 
supporting piece may prevent an axial, relative motion of the supporting piece 50 
and the element 60. Instead or in addition the element 60 may be attached to the 
supporting piece 50 in another way, e.g. by adhesion or vulcanising. 

10 Radially outside the rubber-elastic element 60 an external coupling device 80 is 
provided comprising two abutment members 82, 84. These may be separate 
components that can be arranged to be attached to the respective arms 2, 4 (fig. 1) 
via which the coupling is attached to the frame beams 10, or the abutment members 
82, 84 and the arms 2, 4 may be manufactured in one piece, e.g. by forging. 

15 The abutment members 82, 84 are substantially cup-shaped, having tubular wall or 
side portions or tubular portions 86, 88, one end portion of which is connected to 
respective end bottoms or bottoms 90, 92. The other end portion of the tubular 
portions 86, 88 is open and has end surfaces 94, 96. The tubular portions 86, 88 also 
have a cylindrical inner surface 98, 100, whose diameter is adapted to the diameter 

20 of the cylindrical outer surface 64 of the rubber-elastic element 60. The bottoms 
have an inside 102, 104, whose shape is adapted to suit the end surfaces 68, 70 of 
the element 60. Each bottom 90, 92 has a central hole 106, 108, whose diameter is 
preferably larger than the transverse dimension of the supporting piece's end 
portions 52, 54. 

25 As illustrated in fig. 3, the distance between the bottoms' inside 102, 104 and the 
respective end surfaces 94, 96 of the tubular portions 86, 88 is indicated by LR. 

It is also clear from this figure that the distance LE between the end surfaces 68, 70 
of the element 60 is greater than 2 x LR, i.e. there is a gap with a width 
corresponding to LE - 2 x LR = LS between the tubular portions' end surfaces 94, 
30 96 when the insides 102, 104 of the abutment portions' bottoms abut against the 
element's 60 end surfaces 68, 70. 

Axially through the abutment members there are provided holes for screws 1 16 
which are illustrated only by their centre lines in fig. 3. 

When assembling the coupling, the supporting piece's 50 end attachment portions 
35 52, 54 are passed into the holes 106, 108 of the respective abutment members 82, 84 
until the element's end surfaces 68, 70 come into abutment against the bottoms' 
respective insides 102, 104 as illustrated in fig. 3. The screws 1 16 are then 
tightened until the abutment members' end surfaces 94, 96 come into abutment with 
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each other. The element 60 is thereby deformed, and material thereof can be pushed 
out through the holes 106, 108. 

Figs. 5 and 6 illustrate a second embodiment of a coupling according to the 
invention. 

5 In the case of this coupling, between the bottoms 90, 92 of the abutment members 
82, 84 and between the abutment members' cylindrical inner surfaces 98, 100 and 
the element's cylindrical outer surface 64 there is provided a tubular sleeve 120 
with length LH. This length is slightly less than the total length of the abutment 
members' tubular portion 86, 88, i.e. LH < 2 x LR. There is therefore no danger that 

10 this sleeve 120 will be pinched between the bottoms 90, 92 when the abutment 

members' end surfaces 94, 96 abut against each other. When the element 60 is not 
compressed, an annulus 122, 124 is formed at the ends of the sleeve. This sleeve 
prevents the material of the element from becoming pinched between the abutment 
member's end surfaces 94, 96. By designing the sleeve with an appropriate length, 

15 the size of the annuli 122, 124 is adapted in such a manner that the material of the 
element can extend unhindered into the annuli 122, 124 without preventing the end 
surfaces 94, 96 from coming into abutment with each other. 

Figs. 7-9 illustrate a third embodiment of a coupling according to the invention. 

This embodiment resembles the embodiment according to figs. 5 and 6, but in this 
20 third embodiment an additional body is provided which may be in the form of a 
platelike disc or ring 130, 132, between the bottoms' insides 102, 104 and the 
respective opposite end surfaces 68, 70 of the element 60. The thickness of the disc 
near the sleeve 120 is indicated by reference letter T. The length of the sleeve can 
hereby be greater than the sum of the element's length and this disc thickness, i.e. 
25 LH > LE + T. In addition LH < 2 x LR can apply as previously. One end of the 

sleeve can thereby abut against the inside 104 of one bottom 92 and one disc 132, 
while simultaneously overlapping a portion of the opposite end surface of the other 
disc 130 at a point 134 according to fig. 8 when the abutment members 82, 84 are 
not compressing the element 60. At the same time LS < T can apply. 

30 When the abutment members are compressed during assembly of the coupling, the 
material of the element 60 is thereby prevented from penetrating and becoming 
pinched in the small annulus 136 that is defined by the sleeve 120, the disc 130 and 
the abutment member 82. 

The sleeve 120 may be connected to the element 60 over the whole or part of its 
35 length. The relative positions of the sleeve and the element can thereby be 
guaranteed and the number of separate parts of the coupling reduced. 
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Since the discs 130, 132 are supported against the abutment members 82, 84, the 
discs can be manufactured much more cheaply than in the prior art by stamping a 
plate instead of forging. The invention permits the abutment members to be 
fabricated from light metal, since there is no need for a highly loaded groove to be 
5 manufactured for a snap ring. A typical thickness for the discs may be 2 mm. The 
sleeve also has an important function in that it ensures a relative centring of the 
abutment members during assembly. Even though it is stated above that the 
abutment members can be screwed together, with the result that there is no need for 
any extra tool such as a press for joining them, it will be appreciated that the 
10 abutment members may be interconnected by means of welding. A drawback with 
this solution is the difficulties that arise if element 60 has to be replaced. 

The abutment members are preferably identical, but it will be understood that their 
dimensions may be different provided they can be interconnected and act as 
indicated above. 

15 The coupling according to the invention is described above in connection with 
interconnection of a wheel axle housing and a chassis of a vehicle, but it will be 
understood that the coupling may be employed in any kind of device where two 
objects have to be interconnected, where they have a certain amount of relative 
freedom of movement with six degrees of freedom. 



20 



WO 03/076218 




PCT7NO03/00082 



7 



PATENT CLAIMS 

1 . A coupling for resilient interconnection of two objects, especially a wheel 
axle housing (14) and a chassis (10) of a vehicle, comprising 

- an internal coupling device comprising a supporting piece (50), which extends in 
5 an axial direction and has an axial supporting piece portion (56), 

- a rubber-elastic element (60), which is arranged round the supporting piece 
portion (56) and has an axially extending outer surface (64) and two substantially 
radially extending end surfaces (68, 70), and 

- an external coupling device (80) comprising two, approximately cup-shaped 
10 abutment members (82, 84) with a tubular wall portion (86, 88) and a bottom 

portion (90, 92) defining an inner portion of the abutment member (82, 84), where 
each wall portion (86, 88) has an inner surface (98, 100) arranged to extend along 
and radially outside respective end portions of the outer surface (64) of the element 
(60), the end of the wall portion (86, 88) facing away from the bottom (90, 92) has 
15 an end surface (94, 96), and an inside (102, 104) of each bottom portion (90, 92) 

facing the inner portion of the abutment member (82, 84) are each arranged to abut 
against an end surface (68, 70) of the element (60) for axial compression thereof, 
while the abutment members (82, 84) are pushed towards each other, 
characterised in that 

20 between the wall portions (86, 88) and the element (60) an axially extending sleeve 
(120) is mounted for relative centring of the abutment members (82, 84) and for 
counteracting the penetration of portions of the element (60) between the end 
surfaces (94, 96) of the wall portions (86, 88) during the axial compression of the 
element (60). 

* 

25 2. A coupling according to claim 1, 

characterised in that between each bottom portion (90, 92) and an adjacent end 
surface (68, 70) of the element (60) an annular disc (130, 132) is mounted. 

3. A coupling according to claim 2, 

characterised in that the element (60) is securely connected to the discs (130, 132). 

30 4. A coupling according to one of the preceding claims, 

characterised in that the element (60) is securely connected to the supporting piece 
(50). 

5. A coupling according to claim 1, 

characterised in that the sleeve (120) is securely connected to the element (60) over 
35 the whole or parts of its length. 
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